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Nine species of seven genera in the family Graphidaceae are recognized as Cambodian 
member of the lichens and their distribution ranges are presented. Among them, one species, 
Graphis cambodiensis M. Nakan., Kashiw. & K. H. Moon, is new to science. It is distinct 
from allied species of the genus in having prominent lirellae covered by thallus nearly up to the 
exciples, muriform spores 75-105 x 20-30 pm in size and in producing norstictic acid. Graphis 
commaculans Vain, is reduced to a synonym of Sarcographa gyrizans (Leight.) Mull. Arg. The 
following seven species, Carbacanthographis induta (Mull. Arg.) Lucking, Fissurina dumastii 
Fee, Graphis glaucescens Fee, G. supracola A. W. Archer, Gymnographa heterospora (Nyl.) 
Staiger, Hemithecium aphanes (Mont. & v. d. Bosch) M. Nakan. & Kashiw. and Sarcographa 
gyrizans (Leight.) Mull. Arg. are new to the lichen flora of Cambodia. 

Key words: Cambodia, Carbacanthographis, Diory’gma, Fissurina, Graphis cambodiensis, 
Gymnographa, Hemithecium, Sarcographa. 

The Graphidaceae comprises ca 20 genera 
in the world. Although it is widely distributed 
in the world and is apparently one of the most 
common lichen families also in Cambodia, only 
two species, Diorygma hieroglyphicum (Pers.) 

Staiger & Kalb and Graphis acharii (Fee) Mull. 

Arg. have been reported there (Kashiwadani 
2008). 

During our lichenological investigation 


in Cambodia in 2005 to 2009 under a part of 
the Joint Research Project on Conservation of 
Stone at Ta Nei Temple, Siem Reap supported 
by the National Research Institute for Cultural 
Properties, Tokyo, Kashiwadani and Moon 
collected ca 120 specimens of the Graphidaceae. 
Through their taxonomic studies, nine species 
have been recognized from the present area. 
Their taxonomic features and distribution ranges 
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are briefly presented in the present paper. Among 
them, one species, Graphis cambodiensis M. 
Nakan., Kashiw. & K. H. Moon, is described as 
a new species. 

Materials and Methods 

The present study is based on ca 120 
specimens of the family Graphidaceae 
collected in 2005 to 2009 by Kashiwadani and 
Moon around Angkor complex, Siem Reap 
in Cambodia. The main collection sites were 
outside of the Ta Nei temple but also include 
backyard of Bayon, Ta Prohm and Banteay Srei. 
Specimens reported in the present paper are 
kept in the herbarium of the National Museum 
of Nature and Science (TNS) unless otherwise 
cited. Chemical substances were studied by 
means of thin-layer chromatography (Culberson 
and Johnson 1982). Sections of apothecia and 
thalli were cut by hand-razor and mounted in 
GAW or lactophenol cotton-blue solutions. 

Carbacanthographis induta (Mull. Arg.) 
Lucking in Lichenologist 41 : 433 (2009). 

[Fig. 1A] 

Basionym. Graphis induta Mull. Arg. in 
Hedwigia 30 : 185 (1891). Type collection. 
Vietnam, Balansa s.n. (G-holotype !) {tlc\ 
norstictic acid and stictic acid). 

The specimens from the present area has 
the following diagnostic characters: thallus pale 
fawn, smooth, continuous; lirellae prominent, 
raised, irregularly branched, covered by a 
thalline margin nearly to the top of the exciples, 
up to 6 mm long, to 0.35 mm wide; exciple 
carbonized laterally but open at the base; labia 
convergent, covered with grayish white pruina; 
disc closed, not visible in the surface view 
(open disc with grayish white pruina are rarely 
observed); hymenium I -; asci 4(-6)-spored; 
spores colorless (I + reddish purple) with 
transversely 12-14-septa, (60—)70—105(—115) 
x 8-10 pm in size. Norstictic acid (major) and 
stictic acid (minor) present. 

Carbacanthographis induta might be confused 
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with C. marcescens (Fee) Staiger, a species 
widely distributed in tropical areas in the world. 
Flowever, it can be easily distinguished from 
the latter by the spores with transverse septa 
and by the production of norstictic acid as a 
major chemical substance; C. marcescens has 
submuriform spores and produces salazinic acid. 
It resembles C. candidata (Nyl.) Staiger & Kalb, 
a species described from Brazil (Type collection, 
Paricatuba, Spruce, H-NYL 7538-holotype !), 
which differs in having submuriform spores and 
in producing protocetraric acid. 

In Southeast Asia, this species has been 
known only from Vietnam (type collection), 
but the distribution range is now extended to 
Cambodia, where it is very common on barks of 
Dipterocarpus alatus and Tetrameles nudiflora. 

Representative specimens examined. Cambodia. 
Prov. Siem Reap: Around Ta Nei temple, Angkor Wats 
complex, Siem Reap (13°27'N, 103°53'E), on bark of 
Tetrameles nudiflora, elevation about 30 m, Dec. 20, 2005, 
H. Kashiwadani 47739, 47742, 47746; the same locality, 
on bark of Dipterocarpus alatus, elevation about 30 m, July 
19,2006, H. Kashiwadani 47865, 47915; the same locality, 
on bark of Tetrameles nudiflora, H. Kashiwadani 47746, 
47764; the same locality, on bark of Legminosae, elevation 
about 30 m, July 19, 2006, K. H. Moon 11401 (NIBR, 
TNS). 

Diorygma hieroglyphicum (Pers.) Staiger 
& Kalb in Bibliotheca Lichenologica 85 : 113 
(2002). [Fig. IB] 

The characteristic features for Diorygma 
hieroglyphicum are grayish to creamy white 
thallus, more or less raised lirellae with distinct 
cracks between labia and thallus, narrowly open 
disc with whitish gray pruina, non-carbonized 
exciples, 1-spored asci, spores muriform, 
85—100(—105) x 25-30 pm in size, I + purple 
blue color reaction in hymenium and spores and 
norstictic and stictic acids as major chemical 
substances. 

Diorygma hieroglyphicum was described 
from St. Domingo (L-holotype !, without detail 
locality, on bark) by Persoon (1811) under the 
name, Opegrapha hieroglyphica Persoon and 
has been well revised by Kalb et al. (2004). 
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Fig. 1. A. Carbaccinthogrciphis induta (Miill. Arg.) Lucking (H. Kashiwadani 47739). B. Diorygma hieroglyphicum 
(Pers.) Staiger & Kalb (H. Kashiwadani 47911). C. Fissurina dumastii Fee (H. Kashiwadani 50186). D-F. 
Graphis cambodiensis M. Nakan., Kashiw., & K. H. Moon (H. Kashiwadani 47773). D. Part of holotype. E. 
Cross section of apothecia, showing exciples carbonized laterally and open at base. F. Detail of E (magnified). G. 
Isotype of Graphis glancescens Fee in G. Scale bars = 1 mm (A-D) and 50 pm (E & F). 
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Specimens from Cambodia coincide well with 
the type morphologically and chemically. 

This species is widely distributed in tropical 
and subtropical regions in the world, having 
been reported from Australia, Cambodia, 
Cameroon, India (Andaman Islands), Indonesia 
(Java, Sarawak), New Caledonia, Papua New 
Guinea, the Philippines, Singapore, Society 
Island, St. Domingo , Tanzania and Vanuatu 
(Persoon 1811, Nakanishi et al. 2002, Staiger 
2002, Kalb et al. 2004, Kashiwadani 2008). In 
the present area, it is one of the most common 
species of Graphidaceae. 

Representative specimens examined. Around Ta Nei 
temple, Angkor Wats complex, Siem Reap (13°27'N, 
103°53'E), on bark of Dipteroccirpus alatus, elevation 
about 30 m, December 20, 2005, H. Kashiwadani (47774) 
and K. H. Moon (distributed in Kashiwadani: Lich. Min. 
Cogn. Exs. 357); the same locality and date, on bark of 
Ficus sp., H. Kashiwadani 47757. 

Fissurina dumastii Fee, Essai Crypt. Exot. 
90(1824). [Fig. 1C] 

This species was characterized by the pale 
fawn thallus, the fissured lirellae, which often 
crowded forming clusters of 4-5 mm across, the 
non-carbonized exciples, the colorless 4-spored 
spores 16-18 x 7-8 pm in size and no secondary 
substance. 

This species was well revised taxonomically 
by Staiger (2002) and has been reported from 
Australia, Azores and Brazil (Staiger 2002, 
Aptroot and Rodrigues 2005). This is the first 
record of the species from Asia. In the present 
area, it was rarely found on tree trunks under 
more or less shaded conditions. In addition, 
several specimens collected in central to southern 
Japan are now identified with A dumastii. 

Specimen examined. Cambodia. Prov. Siem Reap: Ta 
Nei temple, Angkor Wats complex, Siem Reap (13°27'N, 
103°53 'E), on bark of Tetrameles nudiflora, elevation about 
30 m, July 19,2006, H. Kashiwadani 50186. 

Additional specimens examined. Japan. Oki Islands, 
Prov. Oki (Pref. Shimane): Mt. Ohmine, Tsuma-mura, 
on bark of Camellia japonica ; elevation about 280 m, H. 
Kashiwadani 21014. Shikoku. Prov. Sanuki (Pref. Kagawa): 
En route from ropeway Sacho station to Kountei, Kankakei, 
Uchinomi-cho, Shodo-gun, on bark of Acer platyphyHum, 
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elevation 150 m, Dec. 19, 1998, H. Kashiwadani 3537. 
Ryukyu. Yaeyama Islands: En route from Landing place to 
Maryudo Water Fall, along Urauchi River, Iriomote Island, 
on tree bark, elevation 20-80 m, Feb. 13, 1993, S. Arakawa 
113. 

Graphis cambodiensis M. Nakan., Kashiw., 

6 K. H. Moon, sp. nov. [Fig. 1D-F] 

Similis Graphi achaiii sed excipulis proprio 
aperto et acidium norsticticum continentibus 
diflert. 

Thallus corticolous, continuous, smooth, 
grayish green to whitish gray, dull. Apothecia 
simple or sparingly branched, prominent, up to 

7 mm long, 0.7 mm wide; lirellae prominent, 
covered with thalline margin up to the top; labia 
entire or more or less striate with age; exciples 
carbonized laterally, open at base, 60-80 pm 
thick; hymenium not inspersed, I-, 110-120 pm 
high; hypothecium 20-25 pm thick. Asci l(-2) 
spored; spores muriform, colorless, I + purple, 
70-95 x 25-35 pm. 

Type collection: Cambodia. Prov. Siem 
Reap: Around Ta Nei temple, Angkor Wats 
complex, Siem Reap (13°27'N, 103°53'E). On 
bark of Tetrameles nudiflora, elevation about 30 
m, Dec. 20,2005, H. Kashiwadani 47773 (TNS- 
holotype, distributed in H. Kashiwadani: Lich. 
Rar. Crit. Exs. 357 as Graphis achaiii Fee). 

Chemistry: norstictic acid and connorstictic 
acid. 

Graphis cambodiensis is unique in having 
simple or sparingly branched and prominent 
lirellae highly covered with thallus (Fig. ID), 
the smooth or more or less striate labia, the 
exciples carbonized laterally (Fig. IE, F) and 
the muriform colorless spores and in producing 
norstictic and connorstictic acids as chemical 
substances. 

Graphis cambodiensis is easily confused 
with G. acharii (Fee) Mull. Arg., a species 
often reported from tropical areas in the world, 
which differs from the former in having exciples 
carbonized both laterally and basically and 
in having no chemical substance. Graphis 
cambodiensis also resembles G. neoelongata 



October 2010 


Journal of Japanese Botany Vol. 85 No.5 


317 


Lucking, a species described from Brazil (Type 
collection: no precise locality, E. Vainio s.n. 
(TUR-Vainio 27202-not seen), which differs 
in having radiantly branched lirellae and in 
producing stictic acid. 

In the present area, this species is found at 
only one locality, where it forms well-developed 
colonies on bark of Tetrameles nudiflora. 

Representative specimens examined Cambodia. Prov. 
Siem Reap: Around Ta Nei temple, Angkor Wats complex, 
Siem Reap (13°27'N, 103°53'E), on bark of Tetrameles 
nudiflora, elevation about 30 m, Dec. 20, 2005, H. 
Kashiwadani 47741, 47744; the same locality and habitat, 
July 27,2009, H. Kashiwadani 50152. 

Graphis glaucescens Fee, Essai Crypt. Exot. 
1:36(1825). [Figs. 1G,2A] 

Graphis glaucescens was described by Fee 
basing on a specimen collected in “America, ad 
corticem Bonplandiae trifoliae ”. Although we 
did not examine the original material, we had 
an opportunity to study a specimen preserved 
in G (Fig. 1G), which was annotated as “Graph. 
Feean. R 36, auf Bonplandiae trifoliae ” by 
Muller Argoviensis. This specimen was possibly 
considered as an isotype by Muller Argoviensis. 
Specimens collected in the present area coincide 
well with the specimen mentioned above and 
agree with the description given by Muller 
Argoviensis (1887). 

The diagnostic characteristics for this species 
are the thin or poorly developed thallus, which is 
often restricted only to the periphery of lirellae, 
the more or less striate labia with whitish gray 
pruina, the narrow disc invisible from surface 
view, the apically carbonized exciples, the 
8-spored asci, the colorless spores with 7-10 
transverse septa, 30-40 x 6-8 pm and producing 
no secondary substance. 

This species seems to have a wide distribution 
in tropical and subtropical areas in the world, 
but only few localities has been reported from 
Brazil (Vainio 1890, Redinger 1935), Colombia 
(Nylander 1863), Dominica (Wirth and Flale 
1978), New Caledonia (Nylander 1868), 
the Philippines (Vainio 1921) and Vanuatu 


(Nakanishi et al. 2002). The distribution range 
now includes Cambodia. 

Specimens examined. Cambodia. Prov. Siem Reap: Ta 
Nei temple, Angkor Wats complex, Siem Reap (13°27'N, 
103°53'E), on bark, elevation about 30 m. July 19, 2006, 
H. Kashiwadani 47931; NW of Beng Mealea village 
(13°29'N, 104°13'E). On bark of Ficus sp.; elevation about 
30 m, Sept. 14,2007, H. Kashiwadani 48939. 

Graphis supracola A. W. Archer in Austr. 
Syst. Bot. 14 : 267 (2001). [Fig. 2B] 

Graphis supracola is distinct from other 
Cambodian Graphis in having branched lirellae 
with closed discs and complete labia without 
striation, exciples carbonized laterally, 8-spored 
asci, spores colorless, 6-8 transversely septate 
and 25-32 x 6-8 pm in size and in producing 
protocetraric acid. The specimens from 
Cambodia coincide well with the descriptions 
and illustrations given by Archer (2001). 

Although this species has been reported 
only from Australia, the distribution range now 
includes Cambodia, where it is rather common 
on branches of trees. 

Representative specimens examined. Cambodia. Prov. 
Siem Reap: Around Ta Nei temple, Angkor Wats complex, 
Siem Reap (13°27'N, 103°53'E). On bark of Ficus sp., 
elevation about 30 m. Dec. 20, 2005, H. Kashiwadani 
47755b; the same locality, on bark, July 27, 2009, H. 
Kashiwadani 50107, & 50127. 

Gymnographa heterospora (Nyl.) Staiger 
in Bibl. Lichenol. 85 : 271 (2002). [Fig. 2C] 

This species has been well revised by Staiger 
(2002), who reported it from Africa, West 
Indies, Reunion and Australia (Staiger 2002). 
The distribution range now includes Cambodia, 
where it was found on sandstone wall of Ta Nei 
temple. 

Specimens examined. Cambodia. Prov. Siem Reap: 
Around Ta Nei temple, Angkor Wats complex, Siem Reap 
(13°27'N, 103°53'E), on rock (sandstone), elevation about 
30 m. Dec. 20, 2005, H. Kashiwadani 47767; the same 
locality, July 18, 2006, H. Kashiwadani (47920) & K. H. 
Moon. 

Hemithecium aphanes (Mont. & v. d. 
Bosch) M. Nakan. & Kashiw. in Bull. Nat. Sci. 
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Fig. 2. A. Graphis glaucescens Fee (FI. Kashiwadani 47931). B. Grciphis supracola A. W. Archer (FI. 
Kashiwadani 47755b). C. Gymnogrciphci heterospora (Nyl.) Staiger (FI. Kashiwadani 47920). D. 
Hemithecium aphanes (Mont.) M. Nakan. & Kashiw. (FI. Kashiwadani 47769). E-F. Sarcogrciphci 
gyrizans (Leight.) Mull. Arg. E. Pail of isotype (G. H. K. Thwaites 168, G). F. Scircographa gyrizans (H. 
Kashiwadani 47912). Scale bars = 1 min. 


Mus. Tokyo, Ser. B, 29 : 88 (2003). [Fig. 2D] 

Hemithecium aphanes was originally described 
from Java (Type collection: Java, Teysman s.n. 
(L-holotype !) under the name Graphis aphanes 
Mont. & v. d. Bosch and has been well revised 
by Nakanishi et al. (2001). 

In Cambodia, this species might be confused 
with Fissurina dumastii, which differs in having 
4-celled spores and in producing no chemical 
substance; H. aphanes has transversely 


7-8-septate spores, 30-40 pm in length and 
produces norstictic and stictic acids. 

This species is very rare in the present area 
where it was found on bark of Tetrameles 
nudiflora at only one locality. Although this 
species seems to be widely distributed in tropical 
areas in Asia, it has been reported only from 
Japan (Yaeyama and Bonin Islands), Java, 
Thailand and Vietnam (Vainio 1901, Nakanishi 
1981, Nakanishi et al. 2001). 
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Specimens examined. Cambodia. Prov. Siem Reap: 
Around Ta Nei temple, Angkor Wats complex, Siem Reap 
(13°27'N, 103°53'E), on bark of Tetrameles nudiflora, 
elevation about 30 m, Dec. 20, 2005, H. Kashiwadani 
47769,47770. 

Sarcographa gyrizans (Leight.) Mull. Arg. 
in Flora 70: 77 (1887). [Figs. 2E, 2F] 

Basionym. Glyphis gyrizans Leight. in 
Trans. Linn. Soc. London 27: 161 (1869). Type 
collection: on bark, Ceylon, G. H. K. Thwaites 
168 (holotype not seen; G-isotype) (tic: stictic 
acid). 

Graphis commaculans Vain, in Ann. Acad. 
Sci. Fenn. 15: 196 (1921), syn. nov. Type 
collection; the Philippines, Luzon, Subprov. 
Sorsogon, Irosin, ad corticem arboris A. D. E. 
Elmer 14639 (Fl-Vainio 27135, TUR-holotype) 
(tic: stictic acid). 

Specimens examined. Cambodia. Prov. Siem Reap: Ta 
Nei temple, Angkor Wats complex, Siem Reap (13°27'N, 
103°53'E), on bark, elevation about 30 m. July 18, 2006, 
H. Kashiwadani 47912; the same locality, on bark, July 27, 
2009, H. Kashiwadani 50087; Western Prasat Top, Angkor 
Wats complex, Siem Reap (13°26'N, 103°51'E), on bark of 
Tetrameles nudiflora, elevation about 30 m, Dec. 20, 2005, 
H. Kashiwadani 50181. 

Characteristic features for the present species 
are as follows: thallus crustose, cream buff in 
color; lirellae branched, prominent, crowded, 
forming pseudostroma, covered with grayish 
white pruina; proper exciples carbonized 
laterally, pale brown at the bottom; asci 8-spored, 
spores brown, submuriform (6-7/1-2 locules), 
22-28 x 8-10 pm in size; stictic acid present as 
a major secondary substance. 

Vainio (1921) described Graphis commaculans 
Vain, from the Philippines. Flolotype specimen 
of this species has characteristic features 
quite similar as those of Sarcographa gyrizans 
described above and simply reduced to a 
synonym of this species. 

Sarcographa gyrizans has been reported 
from only two localities in Ceylon and the 
Philippines. During the present survey, however, 
we collected four specimens of this species 
on tree barks, growing together with Graphis, 


Laurea mdLetrouitia at elevation about 30 m. 

We wish to express our sincere thanks to the 
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of type specimens used for the present study. 
Thanks are also to Dr. S. Kurokawa of the 
Botanic Gardens of Toyama for critical reading 
of the manuscript. Thank s are extended to Mr. S. 
Sophearin of the Authority for the Protection and 
Management of Angkor and the Region of Siem 
Reap for his kind support during our field studies 
in Cambodia. 
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m t EPICS' 1 3 T X dVr&M&mcD—oT &£. 

3) Fissurina dumastii ■ 

fes. vuyii®m&, mmtnmmbLTSiv, m 
T»£ 8 flOlST^ff ©, BSTttSs 
e, 4g, 16-18 x 7-8 pm. * 

SttunSTCT'/SXiift, T—XF7U7, X'TX 
ibip f> 16-g 2 nrt if, 7'Jnp^mr 
a. 1:7c, RTF: 

4) Graphis cambodiensis ■ HflSFMiMS'fe, UFsfT 

'Jl/7liSDI:i)'D, JUfBi-tSBSTXtBc 
ftT'Sbns. i&mmitL 

&V\ T#tt l(- 2 )f@co)ST^TDS. flSTtt, te£fe^ 

®, 70-95 x 25-35 pm. X/FXTXTXM^t?. T 
G. acharii TTS 

TES'JSnS. HgtfiTttRAjU < life5 Tetrameles 
nudiflora PlUiMlcM.RtJ'5. XXTX’TIvlSiaT'i&li. 

5) Graphis glaucescens’. JfetWiSK , U STJnliQTc 

mcgpgcfgji-rs. ui/yawffltMb, ufac 
«M£6£*b£7A'g3i7c&V\ ^tt±g|5©TM(t:b 

4C5. ISTttMfe, 7-10 m<DWmW.%:W o, 30-40 
x 6-8 pm. tSI?©SS^^E.ffiil 

IlJiSTtnnxtd'X, 
F5—^7, -i-Al/F-7, F\77"J. 7NJ -y b°X, 
XT b (Dikij fft-frtbWa ITT'SS. 

6) Graphis supracola 9 FyliS 

mrtJ0.3mmIXTfc«K, TSIltMtS. SSttiiJ 
ffi©*MtLlggFttM6fe, TStt 8 (i©SaT^DS, 
laTtt^Sfe, 25-32 x 6-8 pm. m&J$frb LT7°D F 
•b h T—X F T V TteicStlT 
PI* (Archer 2001), frfc&Sffi&ffieSftTlA&lA. 

7) Gymnographa heterospora \ SfiictttiMS'fe, U 

2c?ti, TX'JT, HTXFifft, UTinTX, T— 
XFTUTA^IS^^nTl/^ (Satiger 2002) ATX 
TAT©«m&*P-3 7c. l@2IfiTag±lC*DSnt- 
©TXn|r|4itil*ilT26P, X • XTIiOfigOfit 
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Chiodecton sp. to/c. 

8) Hemithecium aphanes : ij'II 

igP> (Nakanishi 2001, 2002) (CjCoTltS 

£ftTlo3. JS?&88& 7 - 8 ^ 

lO&S#?, 30-40 x 6-8 pm, 

T / /k X f-X f-X^ t X f-X f-y^ ;£■is ® T?}fiStS 
A'5> ti^HSlcES 1 .!f'^5. USttiTHifSTF' Tetrameles 
nudiflora ®—XtFfrTS'ttXF'Jfltc;tlfc. 

9 ) Sarcographa gyrizans : tiS < Jeff'S, U U 


*mfrbn£. usaiijgp-PMk'rs*'', jggpaiife. 

ate i-2*, imc6-7£©sigtf&s, 
22-28 x 8-10 pm. Xf-Xf-XiE3rat?. ^StiUtlS 
THc-bd’n >t7f U -y If ^tt©Sf 

IST-feS. 

am 
fiwstm 
£ft»ilSPgf$Xj-fexx-, 
d> *®H • JMS^gP) 



